Isolated agenesis of the gallbladder is usually a rare asymptomatic anatomical variation, with an estimated incidence of 10-65 per 100,000. Females are more commonly affected (ratio 3:1), with the disease typically presenting in the second or third decade of their life. Despite an absent gallbladder, half of the patients present with symptoms similar to biliary colic, which is poorly understood. The rarity of this condition combined with its clinical and radiological features often lead to a wrong preoperative diagnosis so that many patients undergo unnecessary operative intervention. Herein, we present the case of a 56-year-old female with a typical biliary colic who was diagnosed to have gallbladder agenesis. Computed tomography and magnetic resonance cholangiopancreatography allowed correct treatment and prevented an unnecessary intervention.
Introduction
Isolated agenesis of the Gallbladder is usually a rare asymptomatic anatomical variation, with an estimated incidence of 10-65 per 100,000. Females are more commonly affected (ratio 3:1), with the disease typically presenting in the second or third decade of their life. The first reports of cases of gallbladder agenesis date back to 1701 and 1702 and were written by Lemery and Bergman [1] [2] [3] .
The pathogenesis is related to the embryonic development and is due to failure of the gallbladder and cystic duct to bud off from the common bile duct during the fifth week of gestation [4, 5] . Despite an absent gallbladder, half of the patients present symptoms similar to biliary colic, which is poorly understood. The rarity of this condition combined with clinical and radiological features often lead to a wrong preoperative diagnosis so that many patients undergo unnecessary operative intervention.
We present the case of a 56-year-old female who showed a typical biliary colic and was diagnosed to have gallbladder agenesis upon computed tomography (CT) and magnetic resonance cholangiopancreatography (MRCP). The lack of visualization of the gallbladder on ultrasound combined the clinical suspicion of a congenital abnormality of the biliary tree led to the confirmation of the diagnosis by MR imaging, which avoided an unnecessary surgery and allowed the appropriate conservative treatment for the patient.
Case Presentation
A 56-year-old female presented to the hospital with right upper-quadrant pain. In the medical history that she reported, she was in her usual state of health. She had no prior surgical background. She was taking oral contraceptive pills and had no known drug allergies. The pain was located in her right upper quadrant, dull, aching in quality, sudden in onset, colic in nature, and radiated to her right scapula. Her blood pressure and pulse rate were regular, and her body temperature was 36.8°C. No other symptoms were associated. The pain disappeared with the intravenous administration of antispasmodics.
With respect to her family background, her mother had a cholecystectomy before at the age of 50 due to gallstone disease. The patient was admitted to the emergency department and was evaluated by the surgical service. The abdominal ultrasound showed prominence of the common bile duct (11 mm) without intrahepatic biliary dilatation and no visualization of the gallbladder (Fig. 1) . The laboratory testing was notable for an unremarkable basic metabolic panel (C-reactive protein: 7 mg/L; alkaline phosphatase: 35 U/L) and liver enzymes (glutamic oxalacetic transaminase 25 U/L; glutamate-pyruvat-transaminase 30 U/L; glutamyltransferase: 37 U/L, and total bilirubin 19 µmol/L). The patient was admitted to the hospital upon suspicion of a retracted gallbladder by a chronic cholecystitis and underwent an endoscopic ultrasound at the gastroenterologist service that showed a prominent bile duct without gallstones. A CT scan was obtained and was read by the radiologist as "status postcholecystectomy" by nonvisualization of the gallbladder on ultrasound as well as a CT scan (Fig. 2a, b ). An MRCP was ordered, which revealed the absence of both the gallbladder and cystic duct, consistent with gallbladder agenesis (Fig. 3) . At this point, a gastroenterology consult was made for assistance for further conservative management with smoothmuscle relaxants.
Discussion
Agenesis of the gallbladder is a rare congenital anomaly [6] . The incidence in the general population is reported as 13-65 cases per 100,000. In clinical series, the incidence is 0.007-0.0027% [7, 8] , while in autopsy series, it is 0.04-0.13% [9] . About 50% of the patients present symptoms of biliary disease [1] . There is also a strong predominance of females among the symptomatic cases.
The liver, gallbladder, and biliary system begin to develop early in the fourth week of intrauterine life as a ventral outgrowth from the caudal part of the foregut. This hepatic diverticulum divides into 2 parts as it grows, one representing the primordium of the liver and the other the primordium of the gallbladder and cystic duct. By the seventh week, vacuolation occurs, and the gallbladder and cystic duct develop a lumen. Failure of this developmental process at any stage results in agenesis of the gallbladder, whereas inappropriate migration of the gallbladder primordium will result in an ectopic gallbladder. Potential sites of ectopic gallbladder are intrahepatic, left-sided, beneath the posterior inferior surface of the liver, between the leaves of the lesser omentum within the falciform ligament, retroperitoneal, retrohepatic, or in the retropancreatic and retroduodenal areas [5] .
Clinically, 3 groups of gallbladder agenesis have been described: (1) asymptomatic (an incidental finding at laparotomy for another reason; 35%), (2) symptomatic (50%), and (3) in children with multiple fetal anomalies (such as tetralogy of Fallot and agenesis of the lungs) who die in the perinatal period (15-16%) [1, 10] .
The symptoms in patients with gallbladder agenesis are explained by the theory of biliary dyskinesia, to be specific: sphincter of Oddi dysfunction. In animals, it has been found that gallbladder agenesis involves anomalies of the sphincter of Oddi. Similarly, it is well acknowledged that when a spasm of the sphincter of Oddi is induced, the symptoms of biliary colic are reproduced [11] .
Historically, all cases were identified intraoperatively despite the high resolution of diagnostic imaging techniques. It has been proven to be very difficult to make a correct preoperative diagnosis of agenesis of the gallbladder in symptomatic patients, and until now, many cases are still diagnosed intraoperatively [3, 12, 13] .
When laparoscopic surgery is done, the risk of iatrogenic injury is higher and the associated morbidity of the procedure is greater, especially for a surgeon with little experience in hepatobiliary surgery. Thus, preoperative diagnosis is mandatory but it depends on a "suspected gallbladder agenesis".
In the vast majority of cases, imaging studies may report a contracted gallbladder or one with gallstones, which perhaps is due to a misinterpretation of the images that probably correspond to dilated bile duct or choledocholithiasis. In some cases, when the gallbladder is not seen, this is attributed to various reasons, such as bloating or intestinal loops which overlap, but the vesicular agenesis is the least-common possible explanation. Ectopic gallbladder should be noted as it can be demonstrated by other diagnostic studies. Sometimes the diagnosis is achieved without surgery; some cases have been detected by clinical suspicion and confirmation by MRCP. It is not unusual for patients undergoing surgery to have several previous ultrasounds, but some of these might not have been able to visualize the biliary gallbladder or might have revealed a "scleroatrophic" gallbladder.
Symptomatic patients with agenesis of the gallbladder commonly present right upperquadrant pain, dyspepsia, jaundice, fatty food intolerance, or nausea, but these symptoms are indistinguishable from those of other common biliary tract conditions [14] . Therefore, the presumptive diagnosis is primarily that of a biliary tract pathology, the most common of which is biliary colic caused by a gallstone.
The usual initial investigation for patients presenting with right upper-quadrant pain is an abdominal ultrasound. The ultrasound has a reported sensitivity of 95% in diagnosing gallstones but is dependent on many factors, including the operator's experience and the examination conditions. Gallbladder agenesis cannot be reliably differentiated from the shrunken, contracted gallbladder of chronic cholecystitis, and this is the most frequent radiologic report seen in patients later found to have agenesis of the gallbladder. It has been suggested that the absence of the ultrasonographic features of the WES triad (visualization of the gallbladder wall, the echo of the stone, and the acoustic shadow) and the double-arc shadow should raise suspicion of gallbladder agenesis as the diagnosis [4, 15] .
MRCP is a noninvasive and well-demonstrated imaging method in the evaluation of the biliary tract [5, 16, 17] . As it does not require contrast administration to visualize the bile, it is not compromised by biliary stasis.
It can also demonstrate an excluded and/or ectopic gallbladder. In our case, MRCP allowed to make the correct preoperative diagnosis by a noninvasive examination, avoiding unnecessary surgical exploration and minimizing the risk of complications. Moreover, it provided accurate anatomical details about the bile tree, leading to the exclusion of the condition of ectopic gallbladder.
The MRCP technique may not yet replace ultrasound as the gold standard of acute gallbladder imaging but it has shown to be an ideal complementary study to inconclusive ultrasonographic studies. In our case, early suspicion of malformations in the bile duct by the surgical team and confirmation of the diagnosis through MR imaging prevented unnecessary surgery and ruled out any other type of malformation of the bile ducts or stones in the common bile duct. Our patient responded well to the conservative treatment with antispasmodics, which is still controlled in ambulatory care.
Conclusion
Agenesis of the gallbladder is a very rare condition with no specific symptoms that can often pose a dilemma to surgeons because it is usually diagnosed during a laparoscopic cholecystectomy. The patients without a gallbladder are usually operated because of a "false" interpretation of ultrasound imaging. When ultrasound examination reveals a "scleroatrophic" gallbladder or when the gallbladder cannot be visualized by other imaging modalities, we have to suspect congenital agenesis.
With the advances in imaging techniques, some cases of gallbladder agenesis are diagnosed incidentally and outside of the operating room. Clinicians should have a strong index of suspicion if nonvisualization is suggested by an ultrasound examination, and furthermore, preoperative investigation is necessary, primarily a MRCP. This method of diagnosis is considered the test of choice if there is suspicion. MRCP is also helpful in demonstrating an ectopic gallbladder along with other possible anomalies of the biliary tract system.
The combination of an early suspicion of an abnormal biliary tract and the realization of a preoperative MRCP is the diagnostic test of choice to avoid unnecessary surgeries. Fig. 1 . Sonography of the biliary system demonstrating an 11-mm dilatation of the common hepatic duct and no evidence of the gallbladder. Fig. 2 . a Coronary computed tomography scan of the liver and biliary system demonstrating dilatation of the common hepatic duct and absence of the gallbladder and cystic duct (red arrow). b Axial computed tomography scan of the hepatobiliary system revealing absence of the gallbladder and cystic duct and dilatation of the common hepatic duct (red arrow). The image was read by the radiologist as "status postcholecystectomy". 
